Quantitative and qualitative aspects of topoisomerase I and II alpha and beta in untreated and platinum/cyclophosphamide treated malignant ovarian tumors.
Quantitative and qualitative aspects of topoisomerase (Topo) I and II were studied in 17 malignant ovarian tumors [eight untreated and nine after platinum/cyclophosphamide (Pt/Cy) chemotherapy]. Median Topo II catalytic activity was lower (P < 0.05) in tumors after Pt/Cy chemotherapy in comparison to untreated tumors, while no differences were found for Topo I catalytic activity in tumors before and after chemotherapy, as was also found in a previous study (Van der Zee et al. Cancer Res., 51: 5915-5920, 1991). Teniposide (VM-26)-induced cleavable complex formation correlated (r = 0.60; P < 0.05) with Topo II activity, while Topo II decatenation activity was equally but incompletely inhibited by VM-26 in all tumors. No differences were found in Topo II cleavage site patterns in plasmid BR322 DNA for all tumors using an indirect end-labeling procedure. Cleavable complex formation of Topo I by camptothecin (Cpt) did not correlate with Topo I catalytic activity, while Topo I catalytic activity could equally and completely be inhibited by Cpt. By Western blotting, Topo II alpha protein expression was detected in four of eight untreated tumors and three of nine tumors after Pt/Cy chemotherapy, whereas in all tumors a M(r) 150,000 degradation product of Topo II beta was detected. Topo I protein was detected in all tumors at varying levels, but the protein levels did not correlate with Topo I catalytic activity or cleavable complex formation by Cpt. Our study shows that Topo I and II, isolated from human malignant tumors, can be stimulated by Cpt and VM-26, respectively, to induce DNA cleavage, which suggests that topoisomerases are real targets for chemotherapy in patients with ovarian cancer. From in vitro data from the literature it appears that the cleavable complex assay reflects both quantitative and qualitative changes as well as changes in the phosphorylation state of Topo I and II. In combination with the feasibility of the cleavable complex assay for Topo I and II in human malignant tumors, which was found in the present study, it appears that at present the determination of cleavable complex formation by tumors seems to be the most promising parameter of Topo I or II expression in human tumors to be related to response to Topo I- or II-targeted chemotherapy.